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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No 
PCT/US99/09541 



1. Basis of the report 



1. With regard to the elements of the international application:* 
| x | the international application as originally filed 
the description: 



pages 

pages 

P-iges 

j x| tn e claims: 

pages 

pages 

p-ages 

P^ges 

| x | the drawings: 

pages 

pages 

pages 



1-23 ^ , as originally fiied 

NONE , filed with the demand 

NONE , riled with the letter of 



24-28 , as originally filed 

NONE , as amended (together with any statement) under Article 19 

NONE , filed with the demand 



NONE , filed with the letter of 



1-6 , as originally tiled 

NONE , filed with the demand 

NONE ( f,[ ec i w j tn tne letter of 



j x| the sequence listing part of the description 



pages 
P J g es . 



pages . 



NONE , as originally fiied 

NONE , filed with the demand 



NONE , filed with the letter of. 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language _____ which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55 2 and 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listinu: 

□ contained in the international application in printed form. 

j | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequent!) to this AuthonU in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go bevond the disclosure in the 
international application as filed has been furnished 

I I The statement that the information recorded in computer readable form is identical to the writen sequence listing has 
' ' been furnished. 

^ | x | The amendments have resulted in the cancellation of: 

1 ^1 the description, pages NONE 

[_ the clauns. Nos. 

|~x1 the drawings, sheets~t+g _ N '_.__ F '.._ ... 
5. | X ] This report has been drawn as if (some of) the amendments had not been made, since the> ha\e been considered to go 

be\ond the disclosure as tiled, as indicated in the Supplemental Box (Rule 70.2(c)) .** 
* Replacement sheets which have been furnished to the receiving Office in response to an imitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since the\ do not contain amendments (Rules 70 16 
and 70.17). 

**.-j/?v replacement sheet containing such amendments must he referred to under item I and annexed to this report. 
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IV, 



Lack of unity of invention 



1 In response to the invitation to restrict or pa> additional fees the applicant has: 



□ 

□ 
□ 



restricted the claims. 



paid additional fees. 



paid additional fees under protest. 



neither restricted nor paid additional fees. 



This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 
not to invite the applicant to restrict or pay additional fees. 



not complied with for the following reasons: 

As applicant was previously notified this Internationa! Preliminary Lxamining Authority has found plural inventions claimed 
in the International Application covered by the claims indicated below: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13. 1. In order for all imentions to be examined, the appropriate additional examination 
fees must be paid. 

Group I. elainn s) 1 -26. drawn to a chemical control sy stem. 
Group II. claim(s) 27-34. drawn to precision delivery arrangement. 
Group III. claim(s) 35. drawn to pli calibration method. 

and it considers that the International Application does not comply with the requirements o!' unity of invention (Rules 13.1. 
13 2 and 13.3) tor the reasons indicated below: 

The inventions listed as Groups I — 1 1 i do not relate to a single inventive concept under PCI Rule 13 1 because, under PCI 
Rule 13.2. they lack the same or corresponding special technical features tor the following reasons: 

Group III lacks a corresponding special technical feature with Groups I and II fhe pil calibration method does not 
require any of the features of Groups I and If 

Group II. claims 27-34 do not make a contribution over the prior art as shown by I S Patent No 5.24X.57" 
Therefore, holding of lack of unity is deemed proper. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 




3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 
is 




complied with. 






the parts relating to claims Nos 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . statement 

Novelty (N) 



Claims 1-26. 28-35 
Claims 27 



Inventive Step (IS) 



Industrial Applicability (IA) 



Claims 1-26 
Claims 27-35 



Claims '-^ 
Claims NONE 



YES 
NO 



YES 
NO 



YES 
NO 



citations and explanations (Rule 70.7) 
Claims 1-26 meet the criteria set out in PCT Article 33(2>-(4). because the prior art does not teach or fairly surest a chemical 
control system having a mix container, a hold container, a precision delivery arrangement for delivering plating solution to the 
mix and hold container, a transfer pump between the mix and hold containers and a nitrogen gas source. 

Claim 27 lacks novelty under PCT Article 33(2) as being anticipated by Porter (US 3.887.1 10 A) 

Porter discloses a precision delivers arrangement (figure 2)t'or chemicals comprised of a pneumatic pump (25). orifice 
couples to the pump (24) and a flow meter coupled to the on t ice <4! ) Instant claim 2 7 reads on the apparatus of Porter 

Claims 28-34 lack an inventive step under PCT Article 33(3) as being obvious over Porter (CS 3.887.1 10 A). 

With respect to claim 28. Porter discloses a positive displacement pump, but does not explicitly disclose a double 
diaphragm pump. The use of double diaphragm pump for chemical pumping is well known in the art. It would have been 
obvious to one skilled in the art at the time of invention to substitute the pump of Porter w ith a double diaphragm pump, as a 
obvious matter of engineering design choice involving a mere substitute of equivalent structures (i.e.. positive displacement 
pumps). 

With respect to claims 29 and 30. Porter discloses that the pump can he operated at low How rates, including drops 
(column 6. lines 8-13). but does not explicitly disclose the How rates as recited in the instant claim However, it would have 
been obvious to one skilled in the art at the time of invention that the pump would be capable of delivering in the recited 
flow rales, since it is capable of delivering very small quantities, including dropwise quantities. 

W ith respect to claims 3 1 and 32. the instant claim does not require am structure that significantly ditters from the 
apparatus of Porter as discussed above. It is noted that the rated How rate of the pump is an operational parameter and does 
not affect the patentability of the instant invention. 

With respect to claims 33 and 34. Porter does not explicitly (Continued on Supplemental Sheet ) 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 1. 32 and 35 are objected to under PCT Rule 66.2(a)(v) as lacking clarity under PIT Article 6 because the claims are 
indefinite for the following reason(s): 

With respect to claim 1. line 7. the term "precise" is vague and indefinite. The disclosure does not define the meaning 
of "precise " On line 8. it is not clear what is being recited hv "selectable combination." A combination refers to two or more 
elements. The instant claim only has two elements (i.e. the mix and hold container) and. therefore, only one combination is 
possible. 

With respect to claim 32. line I. the "said source pump" lacks clear antecedent basis. 

With respect to claim 35. the method is missing essential steps. The method has the step of taking a calibration reading 
of the calibration sample, but docs not include the step of correcting or comparing the reading to the standard value. Also, the 
off-line pH sensor is immersed into the chemical sample, however, the method is not clear on how this is performed. If the 
sample is removed from the sample stream, than the sample is no longer an accurate reflection of the process stream. It is 
essential that the pH sensor is placed into the flowing process stream in the weinitv of the on-line pH sensor in order to 
accurate!} calibrate the on-line pH sensor. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII Sheet 10 



CLASSIFICATION: 

The Internationa! Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): GO IN 27/26: G05D 7/06 : C25D 21/14 and US CI.: 422/110. 82.03. 62, 73/1.02. 1.03: 222/71. 72 



I BASIS OF REPORT: 

5. (Some) amendments are considered to go beyond the disclosure as tiled: 
NONE 



V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

disclose the orifice internal diamerer. However, it would have been obvious to one skilled in the art at the time of invention to 
vary the orifice diameter according to the fluid flow rates required by the process. The change in size of a component is an 
obvious matter of engineering design choice. 

Claim 35 lacks an inventive step under PCT Article 33(3) as being obvious over Burrell et al (US 3.602.033) and Chevallet et 
al (US 5.342,527). 

The calibration of pH sensors is well known in the art. including both on-line and off-line. Typical on-iine 
calibration of pH sensors involves flowing a calibration solution pass the sensor. Burrell and Chevallet both teach calibrating 
on-line sensors using an equivalent calibrated off-line sensor. It would have been obvious to one skilled in the an at the time 
of invention to use the sensor calibration methods of Burrell or Chevallet for the on-line calibration of a pH sensor. 

NEW CITATIONS 

US 5,352.350 A (ANDRICACOS et al) 04 OCTOBER 1994. Figure 2. 

US 5.510018 A (REY) 23 APRIL 1996. entire document. 

US 3.887.1 10 A (PORTER) 03 JUNE 1975, see Figures 3 and 5 and column 5. line 40 to column 6. line 47. 
US 3.602.033 A (BURRELL et al) 31 AUGUST 1971. entire document. 
US 5.342.527 A (CHEVALLET et al) 30 AUGUST 1994. entire document. 
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(54) Title: CHEMICAL MIXING, REPLENISHMENT, AND WASTE MANAGEMENT SYSTEM 




(57) Abstract 

A chemical control system for controlling the chemistry of a chemical solution having predetermined chemical constituents in a plating 
system, such as a NiFe plating system, employs a mix container for containing a plating solution and a hold container for containing a plating 
solution delivered from the mix container. A precision delivery arrangement delivers a precise predetermined quantum of a predetermined 
constituent of the plating solution to multiple mix containers and the hold containers. Transfer of plating solution between the mix and hold 
containers is effected by a transfer pump. Nitrogen gas that has been humidified with deionized water protects the plating solution from 
either acquiring water or becoming dehydrated, the humidified nitrogen gas being humidified to a predetermined relative humidity with 
respect to the temperature of the plating solution in the mix container. This is achieved by urging the nitrogen gas through a column that 
is at the same temperature as the plating solution. Precise delivery of the chemical constituents is achieved by a pneumatic pump arranged 
serially with an orifice and an inexpensive flow meter. The pneumatic pump is a positive displacement, double diaphragm pump. 
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(54) Title: CHEMICAL MIXING, REPLENISHMENT, AND WASTE MANAGEMENT SYSTEM 



(57) Abstract 

A chemical control system for controlling the 
chemistry of a chemical solution having predetermined 
chemical constituents in a plating system, such as a NiFc 
plating system, employs a mix container for containing a 
plating solution and a hold container for containing a 
plating solution delivered from the mix container. A 
precision delivery arrangement delivers a precise 
predetermined quantum of a predetermined constituent of 
the plating solution to multiple mix containers and the 
hold containers. Transfer of plating solution between the 
mix and hold containers is effected by a transfer pump. 
Nitrogen gas that has been humidified with deionized 
water protects the plating solution from either acquiring 
water or becoming dehydrated, the humidified nitrogen 
gas being humidified to a predetermined relative humidity 
with respect to the temperature of the plating solution in 
the mix container. This is achieved by urging the nitrogen 
gas through a column that is at the same temperature as 
the plating solution. Precise delivery of the chemical 
constituents is achieved by a pneumatic pump arranged 
serially with an orifice and an inexpensive flow meter. The 
pneumatic pump is a positive displacement, double 
diaphragm pump. 
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FOR FURTHER see Notification of Transmittal of International Search Report 

{Form PCT/iSA/220) as well as. where applicable, item 5 below. 

ACTION 


International application No. 

PCT/US 99/09541 


International filing date (day/month/year) 

30/04/1999 


(Earliest) Priority Date (day/month/year) 

01/05/1998 


Applicant 
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